A Technique for Internal Fixation of a High Femoral Osteotomy Using the Miller Compression Device by Nigel H Harris FRcs (Paddington Group ofHospitals)
It is generally agreed that internal fixation for an osteotomy in patients with osteoarthritis of the hip has many advantages. The fact that there are more than thirty devices in use in Great Britain suggests that none of them is entirely satisfactory. The nail-plate to be described has the following important advantages: (1) It is simple to use and radiographs in the theatre are not necessary.
(2) A rigid fixation is produced. (3) A maximum of one-half diameter displacement of the distal fragment is permitted. (4) The chance of nonunion is reduced or eliminated. (5) It is safe to start weight-bearing about seven days after operation.
The appliance was designed so that the osteotomy could be compressed by using a technique described by Muller (1963) . Early clinical experience with compression for osteotomy and fractures has been described (Harris 1965) .
Since 1958 Muller has used a right-angled nailplate with compression for a varus osteotomy. A modified appliance is used for the operation described below and experience indicates that it can be used for almost all types of high femoral osteotomy.
The nail-plate ( Fig 1) : The nail section is at 90 degrees to the three-hole plate and it has a box section with a flat base. The proximal end of the nail has a cutting edge to facilitate insertion. The appliance has been especially designed to withstand compression stresses; it is available in stainless steel and vitallium with varying lengths of nail section. The introducer (Fig 2) has a threaded centre section allowing it to be firmly clamped to the plate. The Muller compression clamp (Fig 3) : The hook on the clamp is inserted into the last screw-hole ( Fig 6) . The technique is the same as for compression of a fracture (Muller 1963 , Muller et al. 1965 ).
Technique
(1) Insertion ofnailplate: The patient lies supine, on the ordinary operating table. The approach to the proximal end of the femur is the standard one except that the lateral aspect of the greater trochanter is exposed. It is an advantage at the next stage to release the anteromedial capsule and the psoas tendon. The line of the intertrochanteric osteotomy is now marked out; then the lateral aspect of the greater trochanter is cleared of soft tissue and any prominent ridge of bone removed with an osteotome.
The site for insertion of the appliance into the trochanter is selected so that there is at least one inch (2-5 cm) of bone between the nail and the osteotomy. A guide wire is inserted at this point, parallel to the proximal line of the osteotomy, until it impinges against the calcar (Fig 4) ; the nail length may now be estimated. In order to is advised that the nail should reach as close to the calcar as possible, though experience has shown that if it does not reach quite as far as this or is placed rather high in the trochanter, it seems to make very little difference. The commonest nail length used is between 2 and 2-5 in. (5-6-4 cm) . In order to facilitate insertion of the appliance later, it is helpful at this stage, before the bone is divided, to drive the nail for a short distance into the selected site and then withdraw it.
The osteotomy is performed in the usual manner and it is recommended that it be made relatively transverse. Fixed deformity is corrected and the distal fragment displaced medially about one-quarter diameter. The guide wire may be removed at this stage as it is not required for accurate placing of the nail. The nail-plate is now inserted parallel to the proximal cut surface of the bone (Fig 5) . Provided the nail has been inserted correctly, it does not matter if the position of the fragments is disturbed during its insertion because the plate section may be brotight to the femoral shaft without difficulty and the osteotomy maintained in the desired position. While it is being driven into thetrochanter it is important to check its position and direction. The introducer is removed and the insertion completed with a punch. The plate section is firmly held against the femoral shaft with a Hey Groves clamp and the position of the leg should now be checked.
(2) Application ofcompression: The Muller clamp is placed in position ( Fig 6) . The Hey Groves clamp is released slightly and compression is applied by tightening the nut until the osteotomy surfaces are firmly opposed (Fig 7) . It has not been found necessary to close the Muller clamp to its full extent and it should be noted at this stage that movement of the hip is possible without a trace of movement at the osteotomy site. Two screws are inserted, the third after removal of the Muller clamp. The final position is shown in Fig 8. (3) Post-operative care: The patient is nursed free in bed and immediate hip and knee exercises are started and facilitated by the use of slings. After seven days, partial weight-bearing with crutches is safe but with some patients there may be special reasons for delaying this for two weeks. Progressive weight-bearing and practice on the stairs are continued for the next two or three weeks and it is usually possible for the patient to leave hospital during the fourth week. Crutches are retained for three months.
The principal feature of the operation is the use of the Muller technique for compressing the osteotomy. It is not claimed that compression itself produces a more rapid union but that a more rigid fixation is obtained.
